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Abstract 
Online processing of SAR to wind maps is ongoing, and the series of wind 
maps are used for investigation of offshore wind resources. In wind energy the 
siting of a wind farm is dependent upon reliable information about the wind 
climate within the area of interest. Offshore this information is hard to retrieve 
as it is costly to install and maintain offshore meteorological masts and very 
few reliable data sets exits. Typically a meteorological mast is erected for the 
purpose of calculating the wind resource. An alternative approach using 
satellite SAR images has been developed and tested. The results are fairly 
good and the method is growing into an applied routine. Results from an in-
depth study in the Scandinavia Seas will be presented. In this offshore area 
around 15 offshore wind farms are operating and more are in construction. 
Thus the study is focussed on an area with major offshore wind power 
capacity. 
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EWEA target
Europe wind power capacity 2030
150 GW offshore
150 GW on land

Horns Rev, Elsam A/S

http://www.geoss-ecp.org
Winter storm in Denmark observed from Envisat ASAR during 21 and 22 February 2007. 
Blue is around 3 m/s, yellow around 13 m/s, bright red is 18 m/s and dark red beyond.
Left: 21 Feb. 10.05, right 22 Feb. 10.05 and middle wind map 22 Feb. 21.00 GMT.
Envisat ASAR images daily
from ESA for the Scandia
SAR project
ANSWRS tool (JHU/APL)
Frank Monaldo and
Don Thompson
Wind directions from  
atmospheric model 
(NOGAPS)
Processsing in near-real-
time
On-line presentation at
www.risoe.dk


Envisat
ASAR WSM
239 maps
Envisat
ASAR WSM
239 maps
Annual average wind speed at 103 m height as estimated from 
MIUU-model results based on a 5 km grid resolution.
Courtesy: Hans Bergström, Uppsala University

From 
The European Wind Atlas, 
Risø DTU
Weibull fitting:
A = scale parameter
k = shape parameter
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Meteorological mast wind speeds SAR wind speeds
U = 7.6 m/s  E = 422 W/m2 U = 7.3 m/s E = 421 W/m2
Horns Rev Lightship, 1962-80 (European Wind Atlas): U = 7.3 m/s   E = 456 W/m2
Christiansen et al. (2006): 
Remote Sens. Env. 
Courtesy of mast data: DONG energy A/S.
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From Danish Energy Agency report
Mean wind speed from 30 ERS-2 SAR wind maps
Horns Rev, Denmark (before wind farm construction)
From Danish Energy Agency report
U
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Wind field from ERS-2 SAR
Christiansen & Hasager (2005): 
Remote Sens. Env. 98, 251-268.
U

Courtesy: Per Nielsen, EMD
Wind-index for wind power production
productionmonthlyLongterm
productionmonthlyActualWindindex
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EMD-ver.06
BalticSea-index
NorthSea-index
Courtesy: Per Nielsen, EMD
to SSM/I 18 years of data
Advantages:
Mapping spatial variations offshore
Several space platforms
Operational wind mapping
Limitations:
Temporal resolution (improving)
Accuracy (for feasibility acceptable)
Summary

